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IDLE HANDOFF CONTROLLING METHOD 
IN CELLULAR COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a cellular communication 
system, more particularly, to a method for controlling an idle 
handoff in a cellular communication system. 

2 . Prior Art 

In a cellular communication environment, when a mobile 
station moves from a first cell to a second cell, it is 
necessary to transfer the mobile station's RF communication 
link with the first cell to the second cell. This operation is 
commonly called handoff. An idle handoff occurs when a mobile 
station such as a vehicle mounted telephone, a portable 
telephone, or a personal communication system handset has moved 
from the coverage area of one base station into the coverage 
area of another base station during the mobile station idle 
state . 

If the mobile station detects a pilot channel signal from 
another base station, that is sufficiently stronger than that 
of the current base station, the mobile station determines that 
an idle handoff should occur. In the mobile station idle state, 
the mobile station continuously searches for the strongest 
pilot channel signal on the current code division multiple 
access (CDMA) frequency assignment whenever it monitors the 
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paging channel. If the mobile station determines that one of 
the neighbor set or remaining set pilot channel signals is 
sufficiently stronger than the pilot channel of the active set, 
the mobile station should perform an idle handoff . 
5 U.S. Patent No. 5,436,956 (issued to Hirofumi Shiotsuki et 

al . on July 25, 1995) discloses a method and arrangement for 
reducing the number of handoff requests in a cellular mobile 
communications system, 
p FIG. 1 illustrates a conventional idle handoff controlling 

MlO method in a cellular communication system. In step S101, when 
j a user powers on a mobile station (not shown), the mobile 

Hi station searches for a first pilot channel having the strongest 

strength on a current CDMA frequency assignment transmitted 
from one of the plurality of base stations as an active base 
=15 station and measures a strength A of the first pilot channel 
^ searched. That is, the radios of received pilot energy per 

chip, Ec, to total received spectral density (noise and 
signals), It. That is, A=Ec/lt. 

In step S102, the mobile station searches for a second 
2 0 pilot channel transmitted from one of the plurality of neighbor 
base stations (not shown) and measures a strength B of the 
second pilot channel searched. B=Ecl/Itl. In step S103 , the 
mobile station subtracts the first pilot channel strength A 
with respect to the active base station from the second pilot 
25 channel strength B with respect to the neighbor base station 
which are stored in the memory 206 to obtain a strength 



difference D. That is, D = B - A. 

In step S104, the mobile station judges whether or not the 
strength difference D is greater than a threshold value C 71l 
between 2dB and 3dB. As the result of the judgement in step 
S104, when the strength difference D is greater than the 
threshold value C TH , the mobile station starts to search for and 
monitor a paging channel of the neighbor base station so that 
the mobile station performs an idle handoff (step S105) . Thus, 
the mobile station can communicate with other mobile 
stations (not shown) located in a service area of the 
neighboring base station. When it is judged that the strength 
difference D is less than or equal to the threshold value C TH , 
the routine returns to step S101 and the above process with 
respect to other neighbor base stations except the neighbor 
base station already processed repeats. 

In the conventional idle handoff controlling method, the 
threshold value is a fixed value from 2dB to 3dB. When the 
second pilot channel transmitted from one of the plurality of 
base stations is momentarily received stronger than the first 
pilot channel transmitted from an active base station, even 
when the strength of the first pilot channel is sufficiently 
strong, the mobile station should perform the idle handoff. 

Accordingly, waste of a battery of the mobile station 
increases and arrival rate of the mobile station lowers due to 
frequent idle handoff. When the mobile station moves to another 
area, the mobile station should periodically provides the 
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information about the position thereof to the base station in 
order to receive a terminated call from a base station. Thus, 
a load of a reverse control channel is increased and 
communication efficiency of a reverse control channel becomes 
5 lower. Particularly, when a paging zone is changed, arrival 
rate of the mobile station lowers due to frequent idle handof f . 
It is therefore highly desirable to reduce the number of 
handof fs in order to provide the service of good quality. 

GlO SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention, for 
the purpose of solving the above mentioned problems, to provide 
an idle handoff controlling method for effectively reducing the 
number of idle handoff processes in a cellular communication 
15 system. 

In order to attain the object, according to the present 
invention, there is provided an idle handoff controlling method 
in a cellular mobile communication system, said method 
comprising the steps of: 
20 a) searching a first pilot channel having the strongest 

strength transmitted from one of a plurality of base stations 
as an active base station and measuring a strength of the first 
pilot channel; 

b) calculating a variable threshold value based on the 
25 first pilot channel strength measured in step a) ; 

c) monitoring a paging channel having a neighbor list of 



the active base station having a plurality of neighbor base 
stations in synchronization with the first pilot channel; 

d) measuring a strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 

5 included on the neighbor list; 

e) subtracting the first pilot channel strength from the 
second pilot channel strength to obtain a strength difference ; 

f) judging whether the strength difference is greater than 
~ the variable threshold value; and 

Jj.0 g) controlling performance of an idle handoff according to 

the judgement result of step f ) . 
r= Also, there is provided an idle handoff controlling method 

in a cellular communication system, said method comprising the 

steps of : 

-15 i) searching a first pilot channel having the strongest 

- strength transmitted from one of the plurality of base stations 

as an active base station and measuring a strength of the first 

pilot channel; 

ii) monitoring a paging channel having a neighbor list of 
2 0 the active base station which has a plurality of neighbor base 

stations in synchronization with the first pilot channel; 

iii) measuring a strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 
in the neighbor list neighboring the active base station; 

25 iv) subtracting the first pilot channel strength from the 

second pilot channel strength to obtain a strength difference; 



v) judging whether the strength difference is greater than 
a threshold value; 

vi) judging whether a state that the strength difference 
is greater than the threshold value lasts for a predetermined 

5 time interval when the strength difference is greater than the 
threshold; and 

vii) controlling performance of an idle handoff according 
to a judgement result of step vi) . 

□ Also, there is provided an idle handoff controlling 

WLO method, said method comprising the steps of: 

- (A) searching a first pilot channel having the strongest 

strength transmitted from one of the plurality of base stations 
as an active base station and measuring a strength of the first 
pilot channel; 

| y 15 (B) monitoring a paging channel having a neighbor list of 

C the active base station which has a plurality of neighbor base 

stations in synchronization with the first pilot channel and 

storing the neighbor list; 

(C) measuring a strength of a second pilot signal 
20 transmitted from one of the plurality of neighbor base stations 

in the neighbor list neighboring the active base station; 

(D) subtracting the strength of the first pilot signal 
from the strength of the second pilot signal to obtain a 
strength difference; 

25 (E) judging whether the strength difference is greater 

than a threshold value; 



(F) judging whether step (E) is performed by a 
predetermined number; and 

(G) controlling performance of an idle handoff according 
to a judgement result of step F) . 

According to the present invention, by reducing the number 
of the idle handoff in a cellular communication system, waste 
of a battery of the mobile station is reduced, arrival rate of 
the mobile station is increased, and communication efficiency 
of a reverse control channel becomes higher. 

Other objects and further features of the present 
invention will become apparent from the detailed description 
when read in conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention 
will become more apparent from the following description taken 
in connection with the accompanying drawings, wherein: 

FIG. 1 is a flow chart for illustrating a conventional 
idle handoff controlling method in a cellular communication 
system; 

FIG. 2 is a block diagram for showing a configuration of 
a cellular communication system in order to illustrate an idle 
handoff controlling method according to the present invention; 

FIG. 3 is a flow chart for illustrating an idle handoff 
controlling method in a cellular communication system 
according to the first embodiment of the present invention; 
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FIG. 4 is a flow chart for illustrating an idle handoff 
controlling method in a cellular communication system according 
to the second embodiment of the present invention; 

FIG. 5 is a flow chart for illustrating an idle handoff 
controlling method in a cellular communication system according 
to the third embodiment of the present invention; and 

FIG. 6 is a view for showing measuring order of pilot 
channel strengths by the mobile station in FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
The preferred embodiment of the present invention will 
hereinafter be described in detail with reference to the 
accompanying drawings . 

FIG. 2 shows a configuration of a cellular communication 
system in order to illustrate an idle handoff controlling 
method according to the present invention. The cellular 
communication system includes a mobile station 2 0 and a 
plurality of base stations 101, 1 02 , 103 , . . . 10 (N- 1 ) , and 10N 
(where, N is an integer) . The mobile station 20 includes a key 
input section 202, a controller 204, a memory 206, a timer 208, 
and a counter 210. Key input section 202 includes a power 
button for powering on the mobile station 20. 

Controller 204 searches for a pilot channel transmitted 
from one of the plurality of base stations 101, 102,103,... 
10(N-1), and ION (where, N is an integer) having the strongest 
strength on a current CDMA frequency assignment as an active 
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base station 101 and measures a strength A (N) (where, N is an 
integer) of the pilot channel searched. Controller 204 
calculates a threshold value V- H (N) based on the strength A (N) 
of the pilot channel with respect to the active base station 
101. Controller 204 searches for a paging channel on which a 
neighbor list (K) (where K is an integer) of the active base 
station 101 in synchronization with the pilot channel 
transmitted from the active base station 101 and stores the 
neighbor list (K) in memory 206. The paging channel is an 
encoded, interleaved, spread, and modulated spread spectrum 
signal that is used by mobile stations operating within the 
coverage area of the base station. The base station uses the 
paging channel to transmit system overhead information and 
mobile station specific messages. Controller 204 searches for 
a pilot channel transmitted from the N-th neighbor base station 
and measures a strength K(N) (where N is an integer) of the 
pilot channel of the N-th neighbor base station. Controller 
204 subtracts the strength A (N) of the pilot channel with 
respect to the active base station 101 from the strength K(N) 
of the pilot channel with respect to the N-th neighbor base 
station. Controller 2 04 judges whether or not the strength 
difference SD (N) is greater than the threshold value V TH (N) and 
controls the performance of the idle handoff according to the 
j udgement . 

Memory 206 stores the strength A(N) of the pilot channel 
with respect to the active base station 101 measured by 
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controller 204. Memory 206 stores the threshold value V TH (N) . 
Memory 206 stores a neighbor list (K) (where K is an integer) of 
the active base station 101 included on the paging channel 
therein. Memory 206 stores the strength difference SD (N) . 
Timer 208 is reset by pressing a power button of a key input 
section 202 and counts a time interval TI which the state that 
the strength difference SD (N) greater than the threshold value 
F TH lasts when the strength difference SD (N) is greater than the 
threshold value F TH . Counter 210 is reset by pressing a power 
button of a key input section 202 and counts the executing 
number of the step of judging whether or not the strength 
difference SD (N) is greater than the threshold value G TH (N) when 
the strength difference SD (N) is greater than the threshold 
value G TH . 

EMBODIMENT 1 

FIG. 3 illustrates an idle handoff controlling method in 
a cellular communication system according to the first 
embodiment of the present invention. 

In step S3 01, when a user presses a power button of a key 
input section 202 of a mobile station 20, a controller 204 of 
a mobile station 20 monitors a first pilot channel having the 
strongest strength on a current CDMA frequency assignment 
transmitted from one of the plurality of base stations 101, 
102, 103, . . .10 (N-l) , and 10N (where, N is an integer) as an 
active base station. In step S302, the controller 204 measures 
a strength A (N) (where, N is an integer) of the first pilot 
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channel searched in step S3 01, that is, the radios of received 
pilot energy per chip, Ec, to total received spectral 
density (noise and signals), It. Then the controller 204 stores 
the pilot channel strength A (N) with respect to the active base 
station 101 in the memory 206 (step S303). 

In step S304, the controller 204 calculates a variable 
threshold value V T; .. : (N) based on the strength A (N) of the pilot 
channel with respect to the active base station 101 stored in 
the memory 206 by means of the following equation. 

Threshold value V TH (N) = f (A) , where N is an integer 
That is, the variable threshold value V XH (N) is a 
continuous or discrete function of the first pilot channel 
strength A(N) with respect to the active base station 101 and 
changes proportional to the first pilot channel strength A(N) 
with respect to the active base station 101. In an embodiment 
of the present invention, when the variable threshold value 
V TH (N) is a continuous function f (A) = M X A (N) (where, M is an 
integer) the variable threshold value V TH (N) is increased by M 
times of the first pilot channel strength A (N) with respect to 
the active base 101 when the first pilot channel strength A (N) 
is increased. Also, when the variable threshold value V TH (N) is 
a continuous function f (A) = M X A (N) + C, (where M and C are 
integers) , no matter how small the first pilot channel strength 
A (N) is, the variable threshold value V 7H (N) is greater than 
the C. On the other hand, when the variable threshold value 
V TH (N) is a discrete function, since the first pilot channel 

11 



strength A{N) has a discrete value of A(N)>X1, A (N) >X2 
A(N)>Xn-l, and A(N)>Xn, A (N) has a value of A(N)=f(Xl), 
A{N)=f(X2), A(N) =f (Xn-1) , and A (N) =f (Xn) (where, Xl> 

X2>. . . >Xn-l>Xn and f (XI) >f (X2) , >f (Xn-1) >f (Xn) . That is, 

since the first pilot channel strength A (N) has a discrete 
value, the variable threshold value V TH (N) discretely changes. 

Then the controller 204 stores the threshold value V :H (N) 
= f (A) in the memory 206 (step S305). In step S306, the 
controller 204 searches for a paging channel having a neighbor 
list (K) (where K is an integer) of the active base station 
which has a plurality of neighbor base stations transmitted 
from the active base station 101 in synchronization with the 
pilot channel searched in step S301. 

In step S307, the controller 204 controls the memory 206 to 
store a neighbor list (K) (where K is an integer) of the active 
base station included on the paging channel therein. 
Preferably, in an embodiment of the present invention, the 
active base station 101 includes nineteen neighbor base 
stations . 

In step S308, the controller 204 sets the number of a 
neighbor base station message to be read to 1 (N - 1) . In step 
S309, the controller 2 04 reads the message corresponding to an 
N-th neighbor base station stored in the memory. 

In step S310, a controller 204 searches for a second pilot 
channel transmitted from the N-th neighbor base station 
corresponding to the message read in step 309. In step S311, 
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the controller 204 measures a strength K (N) (where N is an 
integer) of the pilot channel searched in step S310. Then the 
controller 204 stores the strength K(N) of the pilot channel 
with respect to the N-th neighbor base station in the memory 
206 (step S312) . 

In step S313, the controller 204 subtracts the strength 
A (N) of the pilot channel with respect to the active base 
station 101 from the strength K(N) of the second pilot channel 
with respect to the N-th neighbor base station which are stored 
in the memory 206 to obtain a strength difference SD (N) . That 
is, SD(N) = K(N) - A (N) . Then the controller 204 stores the 
strength difference SD (N) obtained in step S313 in the memory 
206 (step S314) . 

In step S315, the controller 204 judges whether or not the 
strength difference SD(N) is greater than the threshold value 
V Ttl (N) . As the result of the judgement in step 315, when the 
strength difference SD (N) is greater than the threshold value 
V TK (N) , the controller 204 searches for and monitor a paging 
channel of the N-th neighbor base station so that the mobile 
station 20 performs an idle handof f (step S316). Thus, the 
mobile station 20 can communicate with other mobile 
stations (not shown) located in a service area of the N-th 
neighboring base station. When it is judged that the strength 
difference SD (N) is less than or equal to the threshold value 
V- H (N) , the controller 204 judges whether or not the executing 
number N of step S315, is greater than the total number K of 
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the neighbor base stations ( step S317). 

As the result of the judgement in step S3 17, when the 
executing number N of step S315 is greater than the total 
number K of the neighbor base stations of the active base 
station 101, the routine is completed. When it is judged that 
the number N the judgement of step S315 is smaller than or 
equal to the total number K of the neighbor base station, the 
controller 204 searches for a pilot channel presently- 
transmitted from the active base station 101 and increases the 
number of a neighbor base station message to be processed ( step 
S318) . Then the routine returns to step S309 so that the above 
processes with respect to a neighbor base station 2, a neighbor 
base station 3, . . ., a neighbor base station N-l, and a neighbor 
base station N are performed as shown in FIG. 6. 

EMBODIMENT 2 

FIG. 4 illustrates an idle handoff controlling method in 
a cellular communication system according to the second 
embodiment of the present invention. 

In step S401, the controller 204 controls the memory 206 
to store a threshold value F TH therein before performing the 
idle handoff. When a user presses a power button of a key input 
section 202, a controller 204 controls the timer 208 to be 
reset (step S402). In step S403, the controller 204 monitors a 
pilot channel having the strongest strength on a current CDMA 
frequency assignment transmitted from one of the plurality of 
base stations 101, 102 , 103 , . . . 10 (N-l) , and 10N (where, N is an 
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integer) as an active base station 101. In step S404, the 
controller 204 measures a strength A (N) (where, N is an 
integer) of the first pilot channel searched in step S403, that 
is, the radios of received pilot energy per chip, Ec, to total 
received spectral density (noise and signals), It. Then the 
controller 204 stores the pilot channel strength A (N) with 
respect to the active base station 101 in the memory 206 (step 
S405) . 

In step S406, the controller 204 searches for a paging 
channel having a neighbor list (K) (where K is an integer) of 
the active base station 101 which has a plurality of neighbor 
base stations transmitted from the active base station 101 in 
synchronization with the pilot channel searched in step S403 . 
In step S407, the controller 204 controls the memory 206 to 
store a neighbor list (K) (where K is an integer) of the active 
base station 101 included on the paging channel therein. 

In step S408, the controller 204 sets the number of a 
neighbor base station message to be read to 1 (N - 1) . In step 
S409, the controller 294 reads the message corresponding to an 
n-th neighbor base station stored in the memory 206. 

In step S410, a controller 204 searches for a pilot 
channel transmitted from the n-th neighbor base station 
corresponding to the message read in step S409. In step S411, 
the controller 2 04 measures a strength K(N) (where N is an 
integer) of the pilot channel searched in step S410. Then the 
controller 204 stores the second pilot channel strength K(N) 
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with respect to the N-th neighbor base station in the memory 
206 (step S412) . 

In step S413, the controller 204 subtracts the strength 
A (N) of the pilot channel with respect to the active base 
station 101 from the second pilot channel strength K(N) with 
respect to the N-th neighbor base station which are stored in 
the memory 206 to obtain a strength difference SD (N) . That is, 
SD(N) = K(N) - A (N) . Then the controller 204 stores the 
strength difference SD (N) obtained in step S413 in the memory 
206 (step S414) . 

In step S415, the controller 204 judges whether or not the 
strength difference SD(N) is greater than the threshold value 
F TH which is stored in the memory 206. As the result of the 
judgement in step S415, when the strength difference SD (N) is 
less than or equal to the threshold value F TH , the controller 
204 judges whether or not the executing number N of step S415 
is greater than the total number K of the neighbor base 
station (step S416) . 

As the result of the judgement in step S416, when the 
executing number N of step S415 is greater than the total 
number K of the neighbor base stations of the active base 
station 101, the routine is completed. When it is judged that 
the executing number N of step S415 is smaller than or equal to 
the total number K of the neighbor base stations, the 
controller 204 searches for a pilot channel presently 
transmitted from the active base station 101 and increases the 
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number of a neighbor base station message to be processed (step 
S418) . Then the controller 204 controls the timer 208 to be 
reset (step S418) and the routine returns to step S409 so that 
the above processes with respect to a neighbor base station 2, 
a neighbor base station 3, . . . , a neighbor base station N-l, and 
a neighbor base station N are sequentially performed as shown 
in FIG. 6. 

On the other hand, as the result of the judgement in step 
S415, when the strength difference SD (N) is greater than the 
threshold value F TH , the controller 204 controls the timer 208 
to count a time interval TI in which the state that the 
strength difference SD (N) is greater than the threshold value 
F T: , lasts (step S419) . 

In step S420, the controller 2 04 judges whether or not the 
time interval TI counted in step S419 is greater than a 
predetermined time interval T 7H . As the result of the judgement 
in step S420, when the time interval TI is greater than the 
predetermined time interval T TH , the controller 2 04 searches for 
and monitors a paging channel of the N-th neighbor base station 
so that the mobile station 20 performs an idle handof f (step 
S421) . Thus, the mobile station 20 can communicate with other 
mobile stations (not shown) located in a service area of the N- 
th neighboring base station. When it is judged that the time 
interval TI is less than or equal to the predetermined time 
interval T TH , the routine goes to step S416 . 
EMBODIMENT 3 
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FIG. 5 illustrates an idle handoff controlling method in 
a cellular communication system according to the second 
embodiment of the present invention. 

In step S501, the controller 204 controls the memory 206 
to store a threshold value G TH therein before performing the 
idle handoff. When a user presses a power button of a key input 
section 202, a controller 204 controls the timer 208 to be 
reset{step S502) . In step S503, the controller 204 searches for 
a pilot channel having the strongest strength on a current CDMA 
frequency assignment transmitted from one of the plurality of 
base stations 101, 102 , 103 , . . . 10 (N-l) , and 10N (where, N is an 
integer) as an active base station 101. 

In step S504, the controller 204 measures a strength A (N) 
(where, N is an integer) of the first pilot channel searched in 
step S403, that is, the radios of received pilot energy per 
chip, Ec, to total received spectral density (noise and 
signals), It. Then the controller 204 stores the pilot channel 
strength A (N) with respect to the active base station 101 in 
the memory 206 (step S505) . 

In step S506, the controller 204 monitors a paging channel 
having a neighbor list (K) (where K is an integer) of the active 
base station 101 which has a plurality of neighbor base 
stations transmitted from the active base station 101 in 
synchronization with the pilot channel searched in step S503 . 
In step S507, the controller 204 controls the memory 206 to 
store a neighbor list (K) (where K is an integer) of the active 
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base station 101 included on the paging channel therein. In 
step S508, the controller 2 04 sets the number of a neighbor 
base station message to be read to 1 (N - 1) . In step S509, the 
controller 2 94 reads the message corresponding to an n-th 
neighbor base station stored in the memory 206. 

In step S510, a controller 204 searches for a pilot 
channel transmitted from the n-th neighbor base station 
corresponding to the message read in step S409. In step S511, 
the controller 204 measures a strength K(N) (where N is an 
integer) of the pilot channel searched in step S510 . Then the 
controller 204 stores the second pilot channel strength K(N) 
with respect to the N-th neighbor base station in the memory 
206 (step S512) . 

In step S513, the controller 204 subtracts the strength 
A (N) of the pilot channel with respect to the active base 
station 101 from the second pilot channel strength K (N) with 
respect to the N-th neighbor base station which are stored in 
the memory 206 to obtain a strength difference SD (N) . That is, 
SD(N) = K(N) - A (N) . Then the controller 204 stores the 
strength difference SD (N) obtained in step S513 in the memory 
206 (step S514) . 

In step S515, the controller 204 judges whether or not the 
strength difference SD (N) is greater than the threshold value 
G TK which is stored in the memory 206. As the result of the 
judgement in step S515, when the strength difference SD (N) is 
less than or equal to the threshold value G TH , the controller 
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204 judges whether or not the executing number N of step S515 
is greater than the total number K of the neighbor base 
station (step S516) . 

As the result of the judgement in step S516, when the 
executing number N of step S515 is greater than the total 
number K of the neighbor base stations of the active base 
station 101, the routine is completed. When it is judged that 
the executing number N of step S515 is smaller than or equal to 
the total number K of the neighbor base stations, the 
controller 204 searches for a pilot channel presently 
transmitted from the active base station 101 and increases the 
number of a neighbor base station message to be processed (step 
S418) . Then the controller 204 controls the counter 210 to be 
reset (step S518) and the routine returns to step S509 so that 
the above processes with respect to a neighbor base station 2, 
a neighbor base station 3, . . . , a neighbor base station N-l, and 
a neighbor base station N are sequentially performed as shown 
in FIG. 6. 

On the other hand, as the result of the judgement in step 
S515, when the strength difference SD (N) is greater than the 
threshold value G 7H; the controller 204 controls the counter 210 
to count the performance number C of step S515 (step S519). In 
step S520, the controller 204 judges whether or not the 
counting number C by the counting operation in step S519 is 
greater than a predetermined number C T;; . 

As the result of the judgement in step S52 0, when the 
20 



counting number C is greater than a predetermined number C TK , 
the controller 204 searches for and monitors a paging channel 
of the N-th neighbor base station so that the mobile station 20 
performs an idle handof f (step S521) . Thus, the mobile station 
20 can communicate with other mobile stations (not shown) 
located in a service area of the N-th neighboring base station. 
When it is judged that the counting number C is smaller than or 
equal to a predetermined number C TH , the routine goes to step 
S516 . 

As mentioned above, according to the present invention, by 
reducing the number of the idle handoff in a cellular 
communication system, waste of a battery of the mobile station 
is reduced, calling of the mobile station is increased, and 
communication efficiency of a reverse control channel becomes 
higher . 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be considered 
in all respects as illustrative and not restrictive, the scope 
of the invention being indicated by the appended claims rather 
than by the foregoing description and all changes which come 
within the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
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WHAT IS CLAIMED IS: 

1. An idle handoff controlling method in a cellular 
mobile communication system, said method comprising the steps 
of : 

a) searching a first pilot channel having the strongest 
strength transmitted from one of a plurality of base stations 
as an active base station and measuring a strength of the first 
pilot channel; 

b) calcurating a variable threshold value based on the 
first pilot channel strength measured in step a) ; 

c) monitoring a paging channel having a neighbor list of 
the active base station having a plurality of neighbor base 
stations in synchronization with the first pilot channel; 

d) measuring a strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 
included on the neighbor list; 

e) subtracting the first pilot channel strength from the 
second pilot channel strength to obtain a strength difference; 

f) judging whether the strength difference is greater than 
the variable threshold value; and 

g) controlling performance of an idle handoff according to 
the judgement result of step f ) . 

2. The method as claimed in claim 1, wherein the 
variable threshold value is proportional to the first pilot 
signal strength measured in step a) . 
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3. The method as claimed in claim 1, wherein the 
variable threshold value is increased by a predetermined 
integer times of the first pilot channel strength with respect 
to the active base when the first pilot channel strength is 
increased . 

4. The method as claimed in claim 1, wherein no matter 
how small the first pilot channel strength is, the variable 
threshold value is greater than a predetermined value. 

5. The method as claimed in claim 1, wherein when the 
first pilot channel strength has a disrete value, the variable 
threshold value discretely changes. 

6. The method as claimed in claim 1, wherein when the 
strength difference is greater than the variable threshold 
value in step f ) , step g) include performing an idle handoff 
with respect to the mobile station. 

7. The method as claimed in claim 1, wherein when the 
strength difference is less than or equal to the threshold 
value in step f ) , step g) includes 

g-1) judging whether an executing number of step f) is 
greater than the total number of the neighbor base stations; 

g-2) searching for the first pilot channel having the 



strongest strength presently transmitted from the active base 
station when the executing number of step f ) is smaller than or 
equal to the total number of the neighbor base stations and 
increasing the number of a neighbor base station message to be 
processed; and 

g-3) executing step d) . 

8. An idle handoff controlling method in a cellular 
communication system, said method comprising the steps of: 

i) searching a first pilot channel having the strongest 
strength transmitted from one of the plurality of base stations 
as an active base station and measuring a strength of the first 
pilot channel; 

ii) monitoring a paging channel having a neighbor list of 
the active base station which has a plurality of neighbor base 
stations in synchronization with the first pilot channel; 

iii) measuring a strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 
in the neighbor list neighboring the active base station; 

iv) subtracting the first pilot channel strength from the 
second pilot channel strength to obtain a strength difference; 

v) judging whether the strength difference is greater than 
a threshold value; 

vi) judging whether a state that the strength difference 
is greater than the threshold value lasts for a predetermined 
time interval when the strength difference is greater than the 
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threshold; and 

vii) controlling performance of an idle handoff according 
to a judgement result of step vi) . 



9. The method as claimed in claim 8, wherein when the 
strength difference is greater than the threshold value in step 
v) , the method further comprising 

viii) judging whether an executing number of step v) is 
greater than the total number of the neighbor base stations; 

ix) searching for the first pilot channel having the 
strongest strength presently transmitted from the active base 
station when the executing number of step v) is smaller than or 
equal to the total number of the neighbor base stations and 
increasing the number of a neighbor base station message to be 
processed; and 

x) executing step iii) . 

10. The method as claimed in claim 8, wherein when the 
state that the strength difference is greater than the 
threshold value lasts for the predetermined time interval in 
step vi) , step vii) includes performing an idle handoff with 
respect to the mobile station. 

11. The method as claimed in claim 8, wherein when the 
state that the strength difference is greater than the 
threshold value lasts for a time interval shorter than the 
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predetermined time interval in step vi) , step vi) includes 

vi-1) judging whether an executing number of step v) is 
greater than the total number of the neighbor base stations; 

vi-2) searching for the first pilot channel having the 
strongest strength presently transmitted from the active base 
station when the executing number of step v) is smaller than or 
equal to the total number of the neighbor base stations and 
increasing the number of a neighbor base station message to be 
processed; and 

vi-3) executing step iii) . 

12. The method as claimed in claim 8, wherein step vi) 
includes 

vi-1) counting a time interval in which the strength 
difference greater than the threshold value lasts; and 

vi-2) judging whether the time interval counted in vi-1) 
is greater than a predetermined time interval . 

13. An idle handoff controlling method, said method 
comprising the steps of : 

(A) searching a first pilot channel having the strongest 
strength transmitted from one of the plurality of base stations 
as an active base station and measuring a strength of the first 
pilot channel; 

(B) monitoring a paging channel having a neighbor list of 
the active base station which has a plurality of neighbor base 
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stations in synchronization with the first pilot channel and 
storing the neighbor list; 

(C) measuring a strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 
in the neighbor list neighboring the active base station; 

(D) subtracting the strength of the first pilot signal 
from the strength of the second pilot signal to obtain a 
strength difference; 

(E) judging whether the strength difference is greater 
than a threshold value; 

(F) judging whether step (E) is performed by a 
predetermined number; and 

(G) controlling performance of an idle handoff according 
to a judgement result of step F) . 

14. The method as claimed in claim 13, wherein when the 
state that the strength difference is greater than the 
threshold value lasts for the predetermined time interval in 
step (E) , step (F) includes performing an idle handoff with 
respect to the mobile station. 

15. The method as claimed in claim 13, wherein step (F) 
includes 

(F-l) counting performance number of step (E) ; and 
(F-2) judging whether a counting number by the counting 
operation of (F-l) is larger than the predetermined number. 
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ABSTRACT OF THE DISCLOSURE 

An idle handoff controlling method effectively reduces the 
number of idle handoff processes in a cellular communication 
system. In the method, a first pilot channel having the 
5 strongest strength transmitted from one of a plurality of base 
stations as an active base station is searched and a strength 
of the first pilot channel is measured. A variable threshold 
value based on the first pilot channel strength is calculated. 
A paging channel having a neighbor list having a plurality of 

10 neighbor base stations is monitored in synchronization with the 
first pilot channel. A strength of a second pilot signal 
transmitted from one of the plurality of neighbor base stations 
is measured. The first pilot channel strength from the second 
pilot channel strength is subtracted to obtain a strength 

15 difference. It is judged whether the strength difference is 
greater than the variable threshold value. Performance of an 
idle handoff according to the judgement result is controlled. 
In the method, by reducing the number of the idle handoff in a 
cellular communication system, waste of a battery of the mobile 

20 station is reduced, arrival rate of the mobile station is 
increased, and communication efficiency of a reverse control 
channel becomes higher. 
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patent is sought on the invention entitled Tnr.R HANDOF F r.ONTROT.T.TNC METHOD IN CELLULAR COMMUNICATION 

SYS TEM ■ ' 

the specification of which 

■ is attached hereto. 

□ was filed on as Application Serial Number and was amended on 

(if applicable). 

□ was filed under the Patent Cooperation Treaty on and accorded 

Application No , the United States of America being designated. 

We hereby state that we have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

We acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, §1. 56(a). 

3 Prior Foreign Application(s) 



^ We hereby claim foreign priority benefits under Title 35, United States Code, § 1 1 9 of any foreign appiication(s) 
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And we hereby appoint, both jointly and severally, as our attorneys with full power of substitution and revocation, 
to prosecute this application and to transact all business in the Patent and Trademark Office connected herewith the 
following attorneys who are all members of the Bar of the District of Columbia, their registration numbers being listed 
after their names: 

Donald W. Banner, Registration No. 17,037; Harold J. Birch, Registration No. 16,527; Edward F. McKie, Jr., 
Registration No. 17,335; William W. Beckett, Registration No. 18,262; Dale H. Hoscheit, Registration No. 19,090; 
Joseph M. Potenza, Registration No. 28,175; Alan I. Cantor, Registration No. 28,163; James A. Niegowski, Registration 
No 28 331; Barry L. Grossman, Registration No. 30,844; Joseph M. Skerpon, Registration No. 29,864; Thomas L. 
Peterson, Registration No. 30,969; Nina L. Medlock, Registration No. 29,673; William J. Fisher Registration 
No 32,133; Thomas H. Jackson, Registration No. 29,808; and Patricia E. Hong, Registration No. 34,373. 



AH correspondence and telephone communications should be addressed to the Washington, D.C. office of Banner 
& Allegretti, Ltd., Eleventh Floor, 1001 G Street, N.W., Washington, D.C. 20001-4597, telephone number (202) 
508-9100, which is also the address and telephone number of each of the above listed attorneys. 

We hereby declare that all statements made herein of our own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
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